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Method for establishing connection between communica- 
tion devices 

The invention relates to a method and a system 
for establishing a connection from a first communica- 
tion device, connected to a communication network and 
having at least one identity, to one or several sec- 
ond communication devices, connected to the communi- 
cation network and located in a limited location 
(paging) area, each of them having at least one 
identity . 

In connection with communication systems, espe- 
cially radiotelephone systems, it is known that the 
operator of a communication system may change loca- 
ation areas of particular subscribers or subscriber 
groups by adjusting switches of a routing and con- 
trolling panel ( dispatcher ) connected to a communica- 
tion exchange* When a calling subscriber then tries 
to establish a connection with a called subscriber or 
a group of several called subscribers and if these 
are located in a predetermined location area, the 
communication exchange establishes a connection be- 
tween the calling subscriber and the called sub- 
scriber or subscribers . 

A typical problem with communication systems 
containing mobile subscribers is how a calling sub- 
scriber may define the location area of a called sub- 
scriber or called subscribers, i.e. the area in which 
the called subscriber or the members of the group of 
called subscribers are searched for or paged , when a 
communication message shall be sent to them or a con- 
nection shall be established between them and the 
calling subscriber. It is necessary to define the lo- 
cation area for instance in a situation in which a 
calling subscriber wishes to establish a connection 



WO 94/11997 



PCIYF193/00486 



2 

with a called subscriber or a group of called sub- 
scribers only if the called subscriber or subscribers 
are located in a predetermined area . For example , the 
calling subscriber wishes to speak with the called 
5 subscriber if this is in the neighbourhood, but he 

does not want to disturb the called subscriber if 
thi s is somewhere el se , f arther away . A def ini t ion of 
the location area is also necessary if the called 
subscribers with whom the calling subscriber wishes 

10 to speak belong to a larger group of called subscrib- 
ers, but the calling subscriber wishes to speak only 
with those located in a predetermined location area, 
i.e. with a part of the group of called subscribers. 
An expansion of such a case is a situation in which 

1 5 the part of the group of called subscribers with whom 
the calling subscriber wishes to speak is moving, 
whereby it is natural that the calling subscriber 
frequently wishes to define the location area in 
which the very part of the group of called sub- 

20 scribers is searched for or paged with whom he wishes 
to speak . A situation of this kind may turn up in 
connection with radiotelephone systems , for instance , 
when the part of the group of called subscribers to 
be searched for moves for some reason; this may be 

25 the case, for instance, when all members of the part 
of the group follow some moving event, such as a mov- 
ing sporting event. This is typical in radiotelephone 
systems, in which very many called subscribers use 
the same group identity. This situation is also pos- 

30 sible in a fixed communication system, e.g. a PSTN 

(Public Switched Telephone Network), in which sub- , 
scribers may plug in anywhere in the communication 
network, if only they inform their location to a 
database, thus enabling the communication network to 

3 5 route communication messages, phone calls, for sub- 
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scribers "to correct network addresses and so "to cor- 



A problem with such a prior art method and sys- 
tem for establishing a connection is that a calling 
subscriber or some other node of the communication 
network, such as a controller and/or dispatcher of a 
particular group of subscribers, is not capable of 
changing the location area in which a called sub- 
scriber or called subscribers are searched for or 

10 paged. The only possibility is then that the calling 
subscriber contacts separately a controlling centre 
existing in connection with the communication ex- 
change. By giving MML (Man-Machine Language) commands 
to a routing and controlling panel of an operation 

15 and maintenance centre of this exchange the operator 
may then, at the calling subscriber 1 s command , change 
the location area in which the* called subscriber or 
subscribers are searched for or paged. A procedure of 
this kind is naturally very cumbersome for the call- 

20 ing subscriber and the operator and consumes re- 
sources of the communication network. Likewise, the 
controller and/or dispatcher of the group of sub- 
scribers has then no possibility of changing the lo- 
catration area directly, without any help from the 

25 operator of the respective communication system. 

The object of the present invention is to give 
a calling subscriber or a network element other than 
the operation and maintenance centre existing in con- 
nection with the communication exchange a possibility 

30 of defining dynamically the location area in which a 
called subscriber or called subscribers are searched 
for or pa:ged r when messages shall be sent to them or 
telephone channel connections shall be established 
with them . 

35 This novel method according to the invention 
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for establishing a connection between communication 
devices located in a limited location area is charac- 
terized in that the first communication device sends 
to the communication network a message containing an 
5 identification of the location area and the identity 
of one or several second communication devices, the 
communication network calls at least one subscriber 
unit provided with said identity only in the location 
area defined by said location area identification • 

!L0 This novel system according to the invention 

for establishing a connection between communication 
devices located in a limited location area is charac- 
terized in that the system comprises: a means for 
defining the location area and an identification for 

:_5 this area and for sending these definitions as a lo- 
cation area definition message to the communication 
network, a communication means for receiving a call 
setup message containing the location area identifi- 
cation sent by the first communication device to the 

20 communication network and the identity of one or sev- 
eral second communication devices, for sending the 
call setup message to one or several communication 
devices located in said defined location area and for 
establishing a connection between the first communi- 

25 cation device and one or several second communication 
devices . 

The invention is based on the idea that the 
communication device of a calling subscriber is pro- 
vided with a property by means of which the calling 

30 subscriber may define the location area in which a 
subscriber called by the calling subscriber is 
searched for and paged by means of which the calling 
subscriber may call the called subscriber in this 
defined location area. It is also possible to imple- 

35 ment the location area definition function in some 
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other part of the communication network, e.g. in a 
separate routing and/or controlling centre or at a 
control point (dispatcher). The location area may, of 
course , be defined in several manners . In this case 

» 

5 according to the invention, the location area has 
been defined both by listing the identities of the 
base stations or communication exchanges located in 
the location area and by dividing the area covered by 
the communication systems into geographical parts 

10 indicated by the identities. 

An advantage of such a method and system for 
establishing a connection between communication de- 
vices located in a limited location area is that the 
system does establish connections from the calling 

15 subscriber to those called subscribers only with whom 
an entity which has defined the location area, e.g. 
the calling subscriber or the separate controller 
and/or dispatcher, wishes the connections to be es- 
tablished. Signalling capacity of the system is thus 

20 saved, because no unnecessary connections are estab- 
lished. Accordingly, this invention uses less commu- 
nication resources, thus supporting fast call estab- 
lishment, as the subscribers desire. 

Additionally, the inflexible definition of lo- 

25 cation area according to the prior art, performed by 
the operator from a separate operation and mainte- 
nance panel, is hardly suitable for communication 
systems having mobile subscribers with a continuously 
moving location area. The method and the system ac- 

30 cording to the invention are instead very suitable 
' for defining location areas in such communication 

systems in which the location area of the subscribers 
moves continuously, because the definition of loca- 
tion area occurs flexibly a^d dynamically in this 

3 5 method and system . 
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According to "the method and the system of the 
invention, the location area may also be defined by 
somebody else than the operator of the communication 
network, because this definition may take place by 

to 

5 means of a definition of those geographical areas in 
which a called subscriber/called subscribers are 
searched for or paged. Then the entity performing the 
definition does not need to know the addresses, loca- 
tion and number of the base stations or communication 
10 exchanges in the location area. Data of the base sta- 
tions and communication exchanges selected for the 
location area then only exist in defining, transform- 
ing and memory means according to the invention and 
the operator has them. Accordingly, the subscriber of 
15 the communication network is thus given a user- 
friendly and flexible possibility of defining the 
location areas in which the called subscribers are 
searched for or paged. 

An additional advantage of the invention is 
20 that it may be utilized from any subscriber unit of 
the communication network, and therefore, no expen- 
sive and centralized separate operation and mainte- 
nance centre for defining the location area is need- 
ed , but any subscriber of the network may easily de- 
Si 5 fine the location area, if necessary. 

In the following, the invention will be ex- 
plained in greater detail with reference to the at- 
tached drawings, in which 

Figure 1 shows one application area of the in- 
30 vention, i.e. base stations of a radio system and 
their coverage areas, 

Figure 2 shows a diagrammatic plan of some lo- 
cation area definition methods according to the in- 
vention in connection with the base stations of the 
35 radio system and their coverage areas. 
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Figure 3 shows some geometrical shapes used by 
a location area definition method according to the 
invention, 

Figure 4 shows a signalling diagram of a trans- 
5 mission of signalling messages used for establishing 
a connection in the radio system, 

Figure 5 shows a signalling diagram of a trans- 
mission of signalling messages used for establishing 
a connection in a communication system, 
10 Figure 6 shows one embodiment of a system ac- 

cording to the invention for establishing a connec- 
. tion in a radio network, 

Figure 7 shows one embodiment of a radio path 
message utilized by the method and the system of the 
15 invention, 

Figure 8 shows one embodiment of the system ac- 
cording to the invention for establishing a connec- 
tion in the radio network. 

Figure 9 shows one embodiment of the radio path 
20 message utilized by the method and the system of the 
invention, 

Figure 10 shows one embodiment of the system 
according to the invention for establishing a connec- 
tion in the radio network, 
25 Figure 11 shows one embodiment of the system 

according to the invention for establishing a connec- 
tion in the radio network, 

Figure 12 shows one embodiment of the system 
according to the invention for establishing a connec- 
30 tion in a fixed communication network. 

Figure 13 shows a memory hierarchy of a memory 
means utilized by the method and the system according 
to the invention, 

Figure 14 shows detailed examples of location 
35 area definition messages according to the invention. 



NSDOCID: <WO. 



9411997A1 > 



WO 94/1 1997 PCT/F193/00486 

8 

Figure 1 shows one application area of the in- 
vention/ i.e. base stations BS1 to BS21 of a radio 
system and their coverage areas drawn with a thin 
circular or ellipsoidal line. Each base station BS1 
15 to BS21 is naturally connected to some exchange de- 
vice, a radio exchange, for example. 

Figure 2 shows a diagrammatic plan of some lo- 
cation area definition methods according to the in- 
vention in connection with the base stations BS1 to 

10 BS21 and their coverage areas. One location area de- 
finition method according to the invention is based 
on that an area covered by a communication network, 
especially a radio network , is divided as per the 
base stations BS1 to BS21 into areas in which the 

11] coverage areas of the base stations comprise the area 
covered by the communication network. The communica- 
tion network may also be a fixed system based on wire 
connections, e.g. a PSTN, ISDN (Integrated Services 
Digital Network) or IN (Intelligent Network) system, 

20 in which the area covered by the communication net- 
work is divided into service areas of communication 
exchanges. In a case based on wire connections, the 
base stations BS1 to BS21 shown in Figure 2 may as 
well be communication exchanges and the coverage 

2Ei areas of the base stations may be service areas of 
the communication exchanges. Then the location area 
may be defined by listing identities of those com- 
munication exchanges in the service areas of which 
called subscribers shall be searched for or paged. 

30 Another location area definition method accord- 

ing to the invention is described in the following. A 
geographical area covered by a communication network, 
a network based on wire connections or a radio net- 
work , is divided into typically polygonal , e.g. 

35> square parts marked with area indent! ficat ions . These 



NSDOCiD: <WO 941 1997A1_ _> 



WO 94/1 1 997 PCT/FI93/00486 



parts may be marked with -the area identif ications for 
instance in the manner shown in Figure 2 by dividing 
the area covered by the communication network, based 
on square architecture, in such a way that rows of 
5 -the square pattern are indicated by -the same digit 1 
to 8 and columns of the squares are indicated by the 
same character A, B, C, D, E, F. Each square may then 
be indicated unambiguously by marking it with a com- 
bination of one digit and one character, e.g. Al, D4 

10 and F8. For the definition of the location area, the 
identifications of those squares are listed which are 
supposed to form the location area, e.g. the identi- 
fications Al, D4 and F8- 

The location areas shown in Figure 2 may be de- 

15 fined in such a way that the identities of those base 
stations are listed which shall be contained in the 
location area . It is also possible to list only those 
base stations which are located at points of discon- 
tinuity of the geometrical shape of the desired loca- 

20 tion area, e.g. at points of vertical intersection of 
the area, or to list the midpoint and the radius of 
the area or the midpoint and one circumferential 
point of the area. In the method and system of the 
invention, a transforming means of the system then 

25 calculates the identities of the base stations of the 
whole geometrical shape from the identities of the 
base stations at the points of discontinuity of the 
geometrical shape, and the identities of all these 
base stations are used for the definition of the de- 

30 sired location area. 

Location areas may also be defined in such a 
way that the identities of those communication ex- 
changes are listed which are located at the points of 
discontinuity of the geometrical shape of the desired 

35 location area, i.e. at points of vertical intersec- 
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t ion of -the area , or the midpoint and the radius of 
the area or the midpoint and one circumferential 
point of the area are listed. In the method and sys- 
tem of the invention/ the transforming means of the 
E> system then calculates the identities of the communi- 
cation exchanges of the whole geometrical shape from 
the identities of the communication exchanges at the 
points of discontinuity of the geometrical shape , and 
the identities of all these communication exchanges 
10 are used for the definition of the desired location 
area. 

In addition, the location areas may be defined 
by means of those parts of the area covered by the 
communication network which are marked with area 

15 identifications in such a way that the area identifi- 
cations of the parts marked with area identifications 
and located at points of discontinuity of the geomet- 
rical shape of the desired location area, e.g. at 
points of vertical intersection of the area , are 

20 listed or the midpoint and the radius of the area or 
the midpoint and one circumferential point of the 
area are listed. In the method and system of the in- 
vention, the transforming means of the system then 
calculates all area identities of the whole geometri- 

25 cal shape from the area identifications of the points 
of discontinuity of the geometrical shape . All these 
area identifications are utilized for the definition 
of the desired location area, when the transforming 
means transforms the area identifications into iden- 

30 tities of those base stations or communication ex- 
: changes in the location or service area of which the 
desired location area is located. 

Figure 2 illustrates a selection of a square 
location r»rea, performed by the user by means of area 

35 identifications. The user has defined the location 
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area by selecting area identifications C4, F4, C7 and 
F7 as points of vertical intersection for the square 
geometrical shape . When the system of the invention 
transforms the area identifications of the geometri- 
es cal shape to base stations or communication ex- 
changes, the base stations BS10 to BS15 and BS18 to 
BS21 are selected in the first case. If the user has 
defined that the location area consists only of the 
edge area of the geometrical shape, the base station 

10 BS14 is excluded from the location area, 

Figure 3 shows a plurality of geometrical 
shapes used in the location area definition method 
according to the invention* Detail figure 301 shows a 
straight line or a band , which the user of the com- 

15 munication system of the invention may define as lo- 
cation area by giving area identifications of the 
initial point A and the final point B of the band or 
the identities of the base stations or communication 
exchanges at the same geographical location. On the 

20 other hand, detail figure 302 shows a triangle C, D, 
E, which the user may define as location area by giv- 
ing the area identifications of the joints of verti- 
cal intersection of the triangle or the identities of 
the base stations or communication exchanges at the 

25 same geographical location. Detail figure 303 shows a 
quadrangle F, G, H, I, which the user may analogical- 
ly define as location area by applying the manners 
described in connection with the explanation of the 
figures 301 and 302. Detail figure 304 shows a poly- 

30 gon J, K, L, M, N, which the user further may analo- 
gically define as location area by applying the man- 
ners described in connection with the explanation of 
the figures 301 and 302. Detail figure 305 shows a 
circle, which the user may define as location area by 

35 giving an area identification of the midpoint P0 of 
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"the circle or the identity of the base station or 
communication exchange at the same geographical loca- 
tion as well as the radius R of the circle. Detail 
figure 306 shows a circle, which the user may define 
5 as location area by giving the area identification 
of the midpoint P0 of the circle or the identity of 
the base station or communication exchange at the 
same geographical location as well as an area iden- 
tification of a point PI at the circumference of the 

10 circle or the identity of the corresponding base sta- 
tion or communication exchange. 

In the method and system of the invention, the 
user may define whether the location area shall con- 
tain the areas contained in these geometrical shapes 

IIS shown in Figure 3 or only the edge areas of the geo- 
metrical shapes, by defining a filling degree of the 
location area in a manner to be shown later in Figure 
7. 

Figure 4 shows a signalling diagram of a trans- 
20 mission of signalling messages used for establishing 
a connection in a radio system. A radio station MSI 
sends a location area Ak definition message according 
to the invention, which message will be described in 
more detail in connection with the explanation of the 
figures 7, 9 and 14. The location area definition 
message could also be sent by any other radio station 
MS2 to MS9 or by some other part of the radio system , 
e.g. a separate location area definition means con- 
nected to some network element. After the base sta- 
30 tion BS1 has received the location area definition 
message, the bese station BS1 sends an information of 
the definition of the location area to a memory means 
shown in Figure 13 and located in the exchange device 
of the radio system shown in Figure 8, which memory 
35 means stores the definition of the location area in 
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its memory. Naturally, the location area definition 
method described here is only one method of imple- 
menting the definition of the location area. Next, 
after an arbitrary time period, the first radio sta- 
5 tion MSI sends a call setup message, containing, 
firstly, the identity or address of that second or 
those second radio stations with whom the radio sta- 
tion MSI wishes to establish a connection, and sec- 
ondly, the identification of that location area in 

10 which the radio station MSI wishes this/these second 
radio station/stations to be searched for or paged. 
Then the exchange device of the radio system commands 
the base stations BS2, BS3, BS4 located in partial 
areas of the defined location area to send the call 

IE) setup messages to the radio telephones MS2 to MS4, 
MS 5 to MS8 and MS 9 in the coverage areas of these 
base stations. These call setup messages then contain 
either the addresses or identities of the current 
subscribers or the address . or identity of that group 

20 of subscribers to which these subscribers belong. The 
reader has noticed that the definition message and 
the call setup messages described above have been 
sent on the radio path between the base stations and 
the radiotelephones in their coverage areas. 

2f> Figure 5 shows a signalling diagram of a trans- 

mission of signalling messages used for establishing 
a connection in a communication system. In the commu- 
nication system operating according to the method or 
device of the invention, a communication device TLL1 

30 sends a location area Ak definition message to a com- 
munication exchange TLK1. Some examples of the loca- 
tion area definition message to be sent will be pre- 
sented in connection with the explanation of the fig- 
ures 7 , 9 and 14 . After the communication exchange 

3Ei TLK1 has received the location area definition mes- 
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sage, -the communication exchange TIiKl stores -the de- 
finition of the location area in the memory means 
contained in the communication exchange shown in Fig- 
ure 12 , which memory means will be illustrated in 
IS more detail in Figure 13 • Next , some communication 
device, in this figure the communication device TLL1, 
sends a call setup message containing, firstly, the 
identity or address of that/those second communica- 
tion device/devices TLL2 to TLL4 with whom the commu- 

10 nication device TLL1 wishes to establish a connec- 
tion, and secondly, the identification Ak of that 
location area in which the communication device TLL1 
wishes these second communication devices TLL2 to 
TLL4 to be searched for or paged. Some communication 

1 !E> exchange of the communication network , in this case 
the communication exchange TLK1, receives this call 
setup message and transmits its content to communica- 
tion exchanges TLK2, TLK3, TLK4 located in the loca- 
tion area Ak defined by the first communication de- 

20 vice TLL1 in its location area definition message. 
After this, these communication exchanges TLK2, TLK3 , 
TLK4 located in the location area send to the commu- 
nication devices TLL2 , TLL3 , TLL4 , located in their 
own location area and mentioned in the call setup 

2^1 message sent by the first communication device TLL1, 
call setup messages provided with the addresses of 
these communication devices TLL2, TLL3, TLL4 or with 
the address of that subscriber group to which all 
these communication devices belong . After this , con- 

30 nections are established between each communication 
exchange TLK2, TLK3 , TLK4 and the respective communi- 
cation devices TLL2 , TLL3 , TLL4 . It is understandable 
that the communication devices TLL2, TLL3, TLL4 with 
which connections are established may be one or sev- 

35* eral in number. The communication system illustrated 
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±n connection with this Figure 5 may be either a 
radio system, the radio path and base stations of 
which have not been illustrated for the sake of sim- 
plicity, or a communication system based on wire-line 
15 connections, in which system mobile subscribers are 
possible, however. 

Figure 6 shows one embodiment of the system 
according to the invention for defining the location 
area and/or for establishing a connection in the 

10 radio network- The figure shows a first user device 1 
provided with a user interface between the subscriber 
and the communication network. The user device 1 is 
joined by means of a connecting means 2, typically a 
cable, to a radio unit 3. The radio unit and the user 

15 device may naturally be implemented as one unit. 
There is a radio connection 4 between the radio unit 
3 and a base station 5 of the radio system, from 
which base station there is, typically over a cable, 
a further connection 6 to an exchange device 7 of the 

20 radio system, in which exchange the data and voice 
traffic from the base station is transmitted over a 
connecting means 15 to a means 14 for message ex- 
change . For one skilled in the art it is clear that 
the base station and the exchange device of the radio 

25 system may be implemented as one unit. In addition, a 
device 9 may be joined to the exchange device of the 
radio system over a connection 8, typically a cable. 
To this device 9 is joined further, over a connecting 
means 19, a second user device 18, which may be sim- 

3C ilar to the first user device 1 joined to the radio 
unit 3* The second user device 18 and the device 9 
joined over the cable may naturally be implemented as 
one unit . 

In the system according to the invention, the 
35 first user device 1 contains a means 10 for defining 
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"the location area. A similar location area definition 
means 10 is included in the second user device 18. By 
this definition means 10, the user of the system may 
define the location area in which he wishes subscrib- 
5 ers having a particular identification to be searched 
for or paged. By this definition means, the user 
forms a location area definition message shown in 
Figure 7, i.e. gives the address of that/ those commu- 
nication device/devices the location area of which he 

1 0 wishes to define . The address may be either some add- 
ress of the user or some address of another user. In 
the latter case , depending on the system, a separate- 
ly granted permission may be needed therefor. In Fig- 
ure 7, this address is positioned in field 71, radio 

15 address. Then the user forms by the definition means 
10 field 72 of the location area definition message, 
area definition. The area definition of field 72 com- 
prises a definition of the geometrical shape of the 
area by means of the identities of those geographical 

20 parts, base stations or communication exchanges in 
the area of which the points of discontinuity of the 
geometrical shape of the location area, the points of 
vertical intersection of the area, the midpoint and 
the radius of the area or the midpoint and the cir- 

2 1> cumf erential point of the area are located . After 
this the user defines field 73 of the location area 
definition message, filling degree of the area, which 
field indicates whether the location area shall con- 
tain only those parts marked with area identifica- 

30 tions, base station identities or communication ex- 
change identities which line the geometrical shape or 
also the parts, base stations or communication ex- 
changes marked with area identifications which are 
located within the geometrical shape. In addition, 

3i> the user gives the location area by the defining 
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means an identification he desires to give, which 
identification is located in field 74 of Figure 7, 
area identification. 

In Figure 6 , the radio unit 3 sends the loca- 
15 tion area definition message shown in Figure 7 along 
a radio path to a base station 5, which sends the 
message further to the exchange device 7 of the radio 
system. In the case of the device 9 joined to the 
system by a wire, to which device the user device 18 

10 is joined, the location area definition message is 
sent along a wire connection 8 to the exchange device 
7 of the radio system. The exchange device 7 trans- 
mits the location area definition message to a trans- 
forming means 11. In case if the location area has 

1E> been defined by defining the geometrical shape of the 
area by means of the identifications of those geogra- 
phical areas which cover the location area to be de- 
fined, the transforming means transforms the location 
area definition into identities of such base stations 

20 or communication exchanges the service areas of which 
essentially, cover the location area. These trans- 
formed location area definition data are stored in 
the memory means 12 included in the exchange device 7 
of the radio system according to the memory hierarchy 

25 shown in Figure 13, for example. 

Now, when one first radio station of the radio 
system wishes to establish a connection with a second 
radio station or a group of radio stations in this 
defined location area, the first radio station sends 

30 in the manner shown in Figure 4 a call setup message 
containing the location area identification and the 
identity of the second radio station or group of 
radio stations to a base station, which transmits the 
call setup message to a call setup means 13 of the 

35i exchange device 7 of the radio system, which setup 
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means asks "the memory means 12 for "the identities of 
the base stations corresponding to the location area 
identification . After this the call setup means 13 
establishes connections between the first radio sta- 
5 tion and that /those radio station/ stations which are 
located in a location area corresponding to the loca- 
tion area identification and which had in the origi- 
nal call setup message the identity of the second 
radio station or group of radio stations. 

j.O Figure 7 shows one embodiment of a radio path 

message used by the method and system of the inven- 
tion, which message is sent by the entity defining 
the location area, for example a user device joined 
to a radio station or a user device joined to a wire- 

15 connected device, to the transforming or memory means 
of the exchange device of the communication exchange 
or the radio system. Field 71 of the message com- 
prises the identity of that radio or communication 
device or group the location area of which is in 

20 question, i.e. for which radio or communication 
devices the location area is supposed to be defined . 
The message further comprises field 72 for area defi- 
nition, containing a definition of the geometrical 
shape of the area by means of the identities of those 

25 geographical parts, base stations or communication 
exchanges in the area of which the points of discon- 
tinuity of the geometrical shape of the location 
area, the points of vertical intersection of the 
area, the midpoint and the radius of the area or the 

30 midpoint and the circumferential point of the area 
are located. Field 73, filling degree of the area, 
defines whether the location area shall contain only 
those parts marked with area identifications, base 
station identities or communication exchange iden- 

35 titles which line the geometrical shape or also those 
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parts , base stations or communication exchanges 
marked with area identifications which are located 
within the geometrical shape. Field 74 , area identi- 
fication, defines the identification of the location 
5 area. This identification may be defined by the en- 
tity defining the location area. 

Figure 8 shows one embodiment of the system 
according to the invention for defining the location 
area and/or for establishing a connection in the 

10 radio network. The solution of Figure 8 is similar to 
that of Figure 6, except that the transforming means 
11 has been removed from the exchange device of the 
radio system to the user device 1 and 18 in Figure 8 . 
As a consequence of this, the location area defini- 

15 tion message shown in Figure 9 and to be sent from 
the user device to the exchange device of the radio 
system is different from the message shown in Figure 
7 . The message shown in Figure 9 lacks the area defi- 
nition field 72 and the field 73, filling degree of 

20 the area. These fields have been replaced by an iden- 
t i f icat ion f ield 9 2 according to Figure 9 , speci f y ing 
the base stations or the communication exchanges, in 
which field one bit of a" binary digit presented iden- 
tifies one base station or communication exchange. 

25 Field 93 of Figure 9, other information, may contain 
the location area identification. In the solution of 
Figure 8, the location area definition message is 
sent from the transforming means 11 of the user de- 
vice 1 or 18 to the memory means 12 of the exchange 

30 device 7 of the radio system, either along the radio 
path 4 or over the base station 5 or along the wire 
connection 8. The content of field 92 of the defini- 
tion message (Figure 9) is stored in the memory means 
12. Correspondingly, a call establishment takes place 

315 in this embodiment in the same way as described in 
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connection with Figure 6 - 

Figure 10 shows one embodiment of the system 
according to the invention for establishing a connec- 
tion in a radio network. This embodiment is similar 
5 to that of Figure 8, except that the memory means 12 
in the exchange device of the radio system is located 
in the user device 1 or 18 in Figure 8. From this 
follows that if the first radio station or communica- 
tion device, here the user device, wishes to estab- 

10 lish a connection with the second radio station or 
communication device, it has to include in the call 
setup message also the definition of the location 
area, i.e. the identities of those base stations or 
communication exchanges in the area of which the 

1!5 first radio station wishes called subscribers to be 
searched for or paged. Such a definition of base sta- 
tions and communication exchanges may correspond to 
-the field 92 of Figure 9. 

Figure 11 shows one embodiment of the system 

20 according to the invention for establishing a connec- 
tion in a radio network . In this embodiment , the lo- 
cation area definition means 10, the transforming 
means 11 and the memory means 12 are located in the 
radio unit 3 or/and in the wire-connected device 9, 

2f> instead of some of them being located in the user 
device 1 or 18 or in the exchange device 7 of the 
radio system. In this embodiment, the call setup mes- 
sage to be sent from the radio unit or the wire- con- 
nected device is similar to that illustrated in Fig- 

30 ure 10. 

Figure 12 shows one embodiment of the system 
according to the invention for defining the location 
area and/or for establishing a connection in a fixed 
communication network based on wire connections, e.a. 

3E> PSTN, ISDN or IN. Figure 12 shows a first user device 
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101, 118 provided with a user interface to -the com- 
munication network. The user device 101, 118 is join- 
ed by a connecting means 102, 119, typically a cable, 
to a wire -connected device 103, 109. The wire-con- 
!5 nected device and the user device may naturally be 
implemented as one unit . There is a connection 106 , 
typically over a cable, between the wire-connected 
device 103 and a communication exchange 107, incoming 
data traffic is transmitted over a connecting means 

10 115 to a message exchange means 114 and further to 
a call setup means 113. To the communication exchange 
may additionally be joined the wire-connected device 
109 over a connection 108 , typically a cable , to 
which device 109 is j oined further , by a connecting 

111 means 119, the second user device 118, which may be 
similar to the first user device 101 joined to the 
wire-connected device 103 . 

In the system according to the invention, a 
location area definition means 110 has been connected 

20 to the first user device 101. A corresponding loca- 
tion area definition means 110 has been connected to 
the second user device 118. By means of the defini- 
tion means 110, the user of the system may define the 
location area in which the user wishes subscribers 

211 provided with a particular identity to be searched 
for or paged. By the definition means, the user forms 
a location area definition message as described in 
Figure 7, i.e. the user gives the address of that 
communication device or those communication devices 

30 with which the user wishes to establish a connection 
in the defined location area. The definition of the 
location area is described in more detail in connec- 
tion with the specification of Figure 6. 

Figure 13 shows the memory hierarchy of the 

35 memory means used by the method and system of the 
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invention. In the memory hierarchy , an identification 
202 of the defined location area and identities 203 
of the base stations or the communication exchanges 
located in the defined location area correspond to 
5 user identities 201. In the memory hierarchy, it is 
possible to define several location areas 75 , 82 for 
the same user, i.e. for the called subscriber to be 
searched for or paged , as has been done with the 
identification 1234 of the user. Correspondingly, it 

3 0 is possible to define several location areas 150, 151 
for one group of subscribers, Group 1 . It is also 
possible to define a location area "whoever", avail- 
able for all subscribers. 

Figure 14 shows detailed examples of location 

15 area definition messages according to the invention. 
Fields 301, 302, 303 describe a location area defini- 
tion message similar to that of Figure 9. In a cor- 
responding way, fields 304, 305, 306, 307 describe a 
location area definition message illustrated in Fig- 

2.0 ure 7 . Fields 308 or 309 and 310 describe an alterna- 
tive content of the fields 302 and 305. The area may 
be defined alternatively by defining the identities 
of the base stations or the communication exchanges 
or the identifications of the desired geographical 

2 5 areas, as described in field 308, or by presenting 
the number of parameters to be used at first in field 
309, number of parameters, as well as the actual area 
definition parameters 310, being typically identifi- 
cations of those geographical areas which are sup- 

30 posed to be defined as location area. Field 309, num- 
ber of parameters, presents the number of the points 
of discontinuity of the geometrical shape typically 
to be selected to constitute the location area. 

The drawings and the specification attached 

35 thereto are only intended to illustrate the idea of 
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•the invention. As to details, the method and system 
according to the invention for defining the location 
area and for establishing a connection between com- 
munication devices located in a limited location area 
5 may vary within the scope of the claims* Though the 
method and the system of the invention have been de- 
scribed above in connection with radio networks main- 
ly, 1:he method and system according to the invention 
may also be used in communication networks of other 
10 kinds. 
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1. A method for establishing a connection from 
a first communication device (MSI, 1, 18), connected 
5 to a communication network and having at least one 
identity, to one or several second communication de- 
vices (MS 2 to MS9), connected to the communication 
network and located in a limited location area (Ak), 
each of them having at least one identity, c h a r - 
1C acterized in that 

- the first communication device (MSI, 1, 18) 
sends to the communication network a message contain- 
ing an identification of the location area (Ak) and 
an identity of one or several second communication 

1 5 devices , 

- the communication network calls at least one 
subscriber unit (MS2 to MS9) provided with said iden- 
tity only in the location area defined by said loca- 
tion area (Ak) identification. 

2C 2. A method according to claim 1, charac- 

terized in that said location area may be de- 
fined by the communication operator and/or the user 
of the communication device. 

3. A method according to claim 2, charac- 
25 t e r i z e d in that said location area is defined 

by listing identities of base stations (BS2 to BS4) 
contained in the location area, by listing identities 
of communication exchanges (TLK2 to TLK4) contained 
in said location area or by dividing the geographical 
3C area covered by the communication network into typi- 
cally polygonal parts marked with area identifica- 
tions and by listing the area identifications of the 
parts contained in the location area. 

4. A method according to claim 3, c h a r a c- 
35 terized in that the operator of the communica- 
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tion network or -the user of the communication device 
defines the location area in a first format, from 
which it is automatically transformed to identities 
of such base stations (BS2 to BS4), communication ex- 
Si changes ( TLK2 to TLK4) or areas the service areas of 
which cover said location area. 

5. A method according to claim 4, charac- 
terized in that the first format contains one 
or several identities (71) of one or several communi- 

10 cation devices , type ( 309 ) of the area , filling de- 
gree (73) of the area, area definition (72) and loca- 
tion area identification (74). 

6 . A method according to claim 3 or 5 , 
characterized in that the area defini- 

15 tion (72) comprises a definition of the geometrical 
shape of the area by means of the identities of those 
geographical parts , base stations ( BS2 to BS4 ) or 
communication exchanges ( TLK2 to TLK4) in the area of 
which are located points of discontinuity (A to M) of 

20 the geometrical shape of the location area, points of 
vertical intersection ( C to M ) of the area, midpoint 
(P0) and radius (R) of the area or midpoint (P0) and 
circumferential point (PI) of the area. 

7. A method according to claim 3 and 5, 

25 characterized in that the filling degree 
(73) of the area defines whether the location area 
shall contain only those parts marked with area iden- 
tifications, base station identities (BS10 to BS13, 
BS15, BS18 to BS21 ) or communication exchange iden- 

30 tities which line the geometrical shape or also those 
parts, base stations (BS14) or communication ex- 
changes marked with area identifications and located 
within the geometrical shape. 

8. A method according to claim 6 or 7, 

35 characterized in that the geometrical 
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shape is a straight (301), triangle (302)/ polygon 
(304) or circle (305/306). 

9 . A method according to claim 5 , 7 or 8 , 
characterized in that the area defini- 

5 tion additionally comprises a definition of the num- 
ber (309) of points of discontinuity of the geometri- 
cal shape of the area. 

10. A system for establishing a connection be- 
tween a first communication device (1, 18) connected 

10 to a communication network and one or several second 
communication devices connected to the communication 
network and located in a limited location (paging) 
area, each of them having at least one identity, 
characterized in that the system com- 

15 prises: 

- a means ( 10 ) for defining the location area 
and an identification for this area and for sending 
these definitions as a location area definition mes- 
sage to the communication network, 

20 - a communication means ( 7 ) for receiving ( 14 ) 

a call setup message containing the location area 
identification sent by the first communication device 
(MSI) to the communication network and the identity 
of one or several second communication devices (MS2 

25 to MS9), for sending (13) the call setup message to 
one or several communication devices ( MS2 to MS9 ) 
located in said defined location area and for estab- 
lishing a connection between the first (MSI) and one 
or several second (MS2 to MS9 ) communication devices. 

30 11. A system according to claim 10, char- 

acterized that it further comprises a memory 
means (12) for storing the location area definition 
(203) and the location area identification (202). 

12. A system according to claim 10, c h a r- 

35 acterized in that the communication exchange 
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( 7 ) f urther comprises : 

- a call setup, means (13) for establishing 
connections between the first (MSI) and one or sever- 
al second (MS2 to MS9) communication devices, 

5 - a memory means (12) for storing the defini- 

tion of the location area, 

- a means (14) for receiving location area de- 
finition messages and call setup messages sent by the 
first communication device (MSI) and for transmitting 

10 said call setup messages to said call setup means 
(13) and for transmitting the location area defini- 
tion messages to the memory means (12). 

13. A system according to claim 11, char- 
acterized in that the means (12) for defin- 
es ing the location area and the identification therefor 

is connected to the communication device (1, 18) or 
the communication exchange ( 7 ) - 

14. A system according to claim 10, 11, 12 or 
13, characterized in that it comprises 

20 a transforming means (11) for transforming the defi- 
nition of the location area to identities of such 
base stations (BS2 to BS4 ) or communication exchanges 
(TLK2 to TLK4) the service areas of which essentially 
cover the location area. 

25 
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